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INTRODUCTION

This problem-assessment study was done at Rensselaer Polytechnic
Institute under a grant from the National Science Foundation,
administered by the Education Directorate. It sought answersv
to the problems of,why there are relatively few women in mathe-
matlcs, what has encouraged or discouraged contemporary women
mathemat1c1ans, and what can be done to attract more women to
the .mathematical sclences. A multlfaceted 1nterd1sc1pllnary
approach ‘has-been™ used. Interv1ews were conducted with female
and male mathemat1c1ans, ranglng from establlshed scholars to
'recent Ph.D. s. Most of the interviews were held at mathemat1cal
conventlons°' internatlonal, national and reglonal meet1ngs,
1nclud1ng general and specialized conventions, such as those in
algebra and in applied mathematics. Some of the 1nterv1ews were
,dome chlng visits to colleges 1n the Unlted States. and Canada,
where we usually talked to heads of mathematlcs departments and
women mathematlclans. Various questlonnalres were developed and
were answe1ed by hundreds of mathematlclans. In,addltlon, ques-
'tionnaires and tests were used with several hundred women and men
undergraduate and'graduate students, who.were;majoringlin mathe-_
matics and in other‘disciplines; Comparisons'are being made with

. psychology-- Why psychology?' For one thing, because ‘it is of,
Linterestfto compare. the problems of women in different.disciplines.
- For another, because psychology, llke mathematlcs, is both a i
hsc1ence and an art, but one wh1ch attracts relatlvely more women,
even more than the blologlcal.sc;ences. For,example,_the propor-

tion of women among those who received the Ph.D. degrees during

|

1960-1969 were as follows:' B
.- ' _ 6 _
"-discipline S % of women awarded Ph.D.
. mathematical sciencesb o . 5.7
. biological séiences . . 15.1
' psychology _ - | . 20.7. |

'l

' Moreover, a recent National Sclence Foundatlon,survey~showed ~“that

osbamitt

about 30 per cent-of- the’ps7"holog1sts in the Unlted States are
women;‘only about 10% of the mathematlclans in ‘this country are
'women. Still another reason is that.the.lnvestlgators in the . '
study have long worked inareas that'relate mathematics and




psycholegy. It is hoped to study more psycholdgistsl responses
in 1976. The present report touches on the1r replies and focuses"

on the responseg of athemat1c1ans.

‘Analysis of Responsesito AWM Questionnaire
After being tried in several prellmlnary versions, a ques-
tionnaire was sent to members of the Association for Women 1n

Mathematics (AWM); a copy is appended. For richness and quallty

- of responses;‘we preferred an open-ended questionnaire even
though it takes longer to answer and to score. There hasvbeen a
. high rate of response and many respondents add comments on the -
back or on additional sheets,_ln some case three or more sheets. "
Qualitative and quantitative analysis has been done on the
responses from 350 women and 52 men. They constitute about 40%
of the approximately 1,000 members of the AWM, of whom about 200
- are males.2 We touch here on h1ghllghts of the responses, the
appended tables conta1n more detailed results. ¢
1. The data suggest that 1nterest in mathematlcs ‘and the
decision to become a mathemat1c1an tended to occur at an early
' age. (Such early 1nterest ‘and early career decisions with regard - //
to their d1sc1pllne,were not typlcal of ‘the psychologists we - '
' surveyed ) mévlf the AWM respondents, more often the maleSf////{
recall being 1nterested in mathematics before they could.
or write. This interest occurred during the pre—sch . period- -
d,or by age 6 for 13% of the females and 17% of the ‘males. - 7Aboutéﬂf
,onewthlrd of the _women and _half . of the men r ember be1ng o
._attracted to mathematlcs by ‘the t1me thgy'were 1n elementary
school or by age 1l. For most of the/others the 1n1t1al 1nterest

occurred in high school, usually 1n algebra and geqmetrywcourses._

e

Less than 2% report that they”were~f1rst attracted by calculus

.éland:less’than “1% by tr1gonometry.

Why were they attracted. to mathematics? '“Why does“a'duck
-sw1m°“ was the way. one women . mathematlclan worded 1t It came .
naturally to them,. they were good at 1t, they llkedlt, were the ‘
‘most frequent reasons offered. About a f1fth of each group men—-
tloned the fasc1natlon of the- order, structure and beauty of




mathematlcs, or the fun and challenge offered by its problem, -

solving or puzzle solV1ng aspects. A similar proport//n/sald

_that they were attracted to mathematics because they were im- . :
.pressed by tLelr teachers. = - : /////

. Pt

Age of/flrst interest in math ////% Female (n=350) $ Male (n=52) .

///< //%’or pre=-school 7 - 13. E L 17 ' : 7_3
-y 11- or. element}ryﬁol 22 - | ' 29 -
12 - 17 or s//pnaary school . .~ ~ 53 ‘ 1 40 "

18 - 21 orx undergraduate B : .6

Ag of math career decision : ."C: I
e : ' - C . . _

7 - ll or elementary school - 3 o o 6

12 - 17 or secondary 'school S \"33>- ' . 25

18 - 21 or undergraduate level 43 , 46

21.-h25 or graduate level - 17 L 11

e . P

1a£er . T 9 a ’ 4.

_ That the age of f1rst 1nterest was con51derably earller than that
- revorted for psychology by psychologlsts ‘is understandable since’ psychol
Q:Ngy does not play the same: role as do numbers and. shapes in the be-,‘:“
.fhav1ora1 world of the child, and it is not 1ntroduced as a formalfp;f

‘*subject in early educatlon. What is noteworthyflsgthat*1n1t1al 1n-.v

=
;ﬂpresent,mathematlcs majors than “for profess1onals(1nfluence of T. V.”

- or New Math?) Yet it tended to ‘occur at ‘an’ earller ‘age than for

the other disciplines in which the undergraduate students we-. ques-f%”ff
' tloned were majorlng (see Append1x for. questlonnalress Thls was L
,,also true for career declslons wh1ch on the average occurred earller:
_.for- mathemat1cs than for other d1sc1pllnes, with the exceptlon of o

',med1c1ne - by and large blomedlcal and premed1ca1 students always o

"wanted to ‘be doctors!




2. About a third of each group decided on a career in mathematics
by the time they were in high school and, for somewhat more of the

" males, while still in elementary . school,;- vaout half of each group
made - the career decision in undergraduate achool; of the remalnder,
more of the men decided to become mathemat1c1ans while in graduate
school or before age 25, and.more of the women: did so after this
perlod. 'Some of these women first realized then that mathematlcs_
careers were open to them.) Twice as .many women as men said that
+hey chose mathematics because of the job opportunltles it offered
or because they wanted to teach. it. About a quarter of each group
mentloned that they preferred it to other disciplines, with 10% of
‘the women and 23% of the men choosing it .over .an experimental '
osc1ence. Appllcatlons to other fields were infrequently mentioned
as reasons for their career choices, but somewhat more often’ by the

 women. The most frequent explanatlons, given by about half of the”/,,///
women and three-quarters of the men, were that they were,goo Tat.

mathematlcs .and enjoyed it.

3. Encouragement by~othef§1was spontaneously mentloned by few
respondentsﬂas(a reason for their career decisions.’ Only 4% of
“#the women and - 2% of the men said that they decided to. become '
mathematlclans because .of encouragement by - famlly and frlends;.
and 9% and 4% respectlvely ‘said they did so because of. encourage-

‘ment by ‘teachers ‘and advisors. - However, as- the . follow1ng tabu-
latlon shows, these people . were more often mentioned rn response

to the next questlon- What people or factors encouraged or
fac111tated your decision to be a mathemat1c1an°.'~'3 SO

“encouraged_by | ,"_ g 3 Female (n—350) % Male (n‘52
- family, friends'.» e _ . L ;"33 , 1,,_,; - ;27_ :
. teachers o - L '764‘f.;;f5fg1 69.
pre-college level - LU T 29 ﬂ,ffﬁf;' :bil4u
undergraduate level S 3 ,;#;ghgf.,< 39
.graduate level , . SR Ceie 15

advisors . . o9 e v 8
colleagues, professmonal level: : : IR
fsome person or persons

ﬁ#i*cwfi¥40
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i Somewhat more women than men remember being encourdged by
their family and friends, while the reverse holds in the case of
.teachers.' The encouragement was uneven for both groups, ‘but
more markedly so of the women; only a fifth as mary women were
encouraged on the graduate: 1eve1 as on the previous levels."

About four-fifths of each group mentioned that at 1east one per-‘
' given by about one-thiid of the women and one-quarter of the men.
" Most frequently cited. were their ability and liking for math
(15% of the women and’ 10% of. the men) and fellowship, scholarship,

""and other aid (6% and 4% respectively). - T |
4. Striking results were obtained in reég:;;: to the questiOn.

What people or factors discouraged or hampered your decision to

‘ke a mathematiCian? hd
/’/ - . ° o
, discouragedbby,"_v S $ Females $ Males’
family, friends - 17 13
teachers : : . 21 8.
pre-college level : S 4 2
undergraduate level ' 8 4
’ graduate 1eve1 .,: ' ) 11 "2
advisors R o1l 4
some persons Or persons A :ﬂ'~46 , o 27 S

More ‘women than men recalled being discouraged by famiiy
and friends. . How were the women discouraged° For example: My
sister teased that. I d turn into a boy; my mother worvied that
"boys wouldn't like me or date me; my father‘thought I wasn't
serious enough to be a mathematic1an.. Three times as many women ,
as men were\discouraged by teachers or adVisors, with the differ—-
‘ence’ in .each case most marked at the graduate 1eve1. - For example.-
y the teachers expected less of the girls, my teacher paid attention -
only to the boys- my counselot said girls didn't do well- in math-*i'
my adVisor asked why I wasn tihome having: babies. Sex1st reasons |
“for the discouragement were given by a fifth of the women but none.
of the men. Almost half of the women recall being discouraged by
“Ehone or-more: persons, which statistically is Significantly more
,than.the men., But it is~ sureiy not ins1gnificant that over one- o




~
\

quarter of the men - most of Whom}are now college professors -
recall being discouraged somewhere along the line. .(Women
psychologlsts in our survey also reported more d1scouragement .

~ than men but not to as marked a degree )

5. Even more striking results were obtained when they were

asked: Were you treated differently, because of belng female
] as a mathematlcs student or as a mathematlcs profes-
at they encountered such treatment was reported by

(o

sional? -

80% of thel wom

\ as thejr training progressed but remained

3 Females' % Males
) 23 ’ 6
| | 26 -8
<Tf—\\fﬁ\\h) 43 8
_ - . b4 4
any level ) ' 80 9

Y

Furthermore, the frequency of ccinplaints was about as great or

'greater for the younger women as for the older ones

Age. ' ) n ! $- . 3
20 - 30 - . . - 100 12
31 - 357 L -+ 7’100 0 . 86"
. 36 - 45 o o 15 60
46 - 70 T ‘1“;" 70'-f; - ;‘71f>.

)

'Among the complalnts were that on the precolleglate level
some were treated as "strange“ by their” peers, they were ‘told
_that boys do’ not llke or are afraid. of smart glrls, especlally
math’ whlzzes, their teachers pald more attentlon ‘to” the boys or
expected 1ess of the girls;. and they were adv1sed to cons1der B
more tradltlonal careers. At the undergraduate 1evel, and even

more on the graduate 1eve1, some of the1r teachers and adv1sor5'*

questloned their competence or d1d not take serlously thelr-[

| 9% of the men. Moreover, such reports in-

v

1nterest\1n mathematlcs' more -than the men, they had to prove _g'

R 5

\
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themselves. Some of them were confronted with the assertion that
ra woman would get married and have chlldren and either not finish -
the - degree or not pursue a cireer in mathematlcs,' At the profes-
sional level, some reported denial of employment, receiving lower
salary, or hav;ng less advancement potential than equally or less
gualified males. According to our respondents congnptlons,
affirmative actlon has not yet been effectlve. .The‘younger wor-en
mentioned that they were frequently interviewed for positions but
seldom offered them. In some cases there seemed to be a kind of
backlash, e. g., the fear that if in the future a woman's contract
was not renewed or she was not granted tenure, then the university
would be ‘accused of having ‘discriminated against women. On the
other hand, a few women ‘who were app01nted, as the token woman 15'
the department, had the feeling that this. was done mainly to comply
with afflrmatlve actlon requlrements. Some 'said that they wcre
given temporary posltlons and it was expected that they would teach
only the lower lével courses and would take care of such tradi-
tionally female responslbllltles as school social functlons.
- Another complalnt“was that they felt isolated from thelr male
" colleagues, soc1ally and mathematlcally, or that they had the
impression their colleagues felt restralned ‘or uncomfortable when
they were around. Interviews with male mathemat1c1ans suggest
that there may be sonie baSlS for th1s feellng, because a few of
them admit that they would feel uncomfortable with a woman colleague
'or even women graduate students. One mathemat1c1an claimed that"
because of the clgse relationship 'between doctoral advisor and
advmsee, he would?not want to have a- woman doctoral student (and
even if he d1d, his wife would not want him- to) ) Moreover, - =
because of deep-rooted social mores, "he could“fEEI\protectlye or
patronlzlng toward a woman mathematlc1an but not at ease with her.:
.He pointed out that it would take tlme to change. such attltudes.
However, most mathematlclans who were interviewed sa1drthat they
would we1come mathematlcally talented women students and colleagues.

6. RPturnlng to the AWM respondents, we f1nd thdt over 90%
agree that changes should be made if women are to be encouraged
to.consider mathematics as a career. The-female-and male respondents

-




tend to:agree on the nature'of_the changes. For instance, the
recommendations for the pre-college level were as. follows:

Pre-college = L .3 Females $ Males
change attitude. toward math as
.unfemlnlne o . - 36 S 42
make teachers & advisors more .
aware of math. career opportun1t1es 21 21
more female role models 4 4 17 - 17
equal treatment of males & females - 14 19
encourage ot don't discourage women ) 12 - 10 .
greater emphasis on math, advise A :
four years of high school math 11 . 6
‘no changes needed : L2 0

There is a close tie=-in between the tﬁo'most frequently recom-
mended changes; weakening of the notion of mathematics as. a
masculine domain.may be'brought,about-by making teachers and
advisOrs more aware of career opportunities in mathematics for
both men and women. Th1s was str1k1ngly evident on visits to
high schools where counselors adm1tted discouraging girls from
pursu1ng mathematics ‘because they did not think it offered oppor-
tunities for them, Moreover, ‘students and parents also need to
be made more aware of these opportunltles. of the students we
4questloned who had changed their mlnds about bemng math majoes,
" a common reason for the sw1téh was that they d1d not know what
one -did with! mathematlcs eXCept to teach 1t.u Clearly'more infor-
matlon has to be spread about the varled career optlons wh1ch are
4 opened up, by tra1n1ng 1n mathemat1cs. We shall return to thls
'Amatter and to other suggestlons for changes given by the AWM

’ respondents.

7. That at the present time more women should be encouraged
" to study mathematics is agreed to by 81% of the - female and 75%"
b'of the male respondents._ ‘Those who d1sagree ~do so malnly be=
- cause_ they thlnk ‘jobs are not avallable now for elther sex or that
vonly those who are highly talented should be. encouraged '

14 o




8. If a talented female math student is'considerinq mathematics

as a career, possibly combined with marriage and a family, what ——
advice would you give her? Only two women and one man tell her

not to.do it.. About half of each group tell her to do it, without |
giving specific advice. The others_offer advice, the most fre-— '
quent, given by about one-quarter of each group, being to choose
carefully, since she'll need an understanding spouse. Over 10%

of each group tell her to be prepared for dlfflcultles that may

ar1 se.

9. Why do you think that there have been relatively few women
mathematicians and why are there few at present? Consider the
- nature of the replies: (some respondents gave more than one

answer)

Response f.:“- . $ Females % Males
1. mathematics is not;a,special case 6 » 6 '
2. social and cultural reasons : 78 . 75
3. women prefer; other disciplines '

and careers_ ' , - 6 4
4, . don't know ‘ ' 4 15

: . ' . L e

.: Note ‘that relatively more men than women said that they did not
.know any reasons for the scarcity of women mathematicians. . What
the tabulation does not show is that there are some differences
between female and male mathematibians in the kinds of soeial'
and cultural reasons that they give. The women tended to give.
more. specific reasons. Also, 16% of the women but only 6% of
the men reported that academic interests are not encouraged for
women. Moreover, 16% of the women but only Z%Ief_thefmen note
that traditional responsibilities do not allow a demanding )
'career'for\a woman. Equally 1mportant are what the groups do

. not say. They do not attribute the dlfferences to greater B -
mathematlcal talent on the part of the women or to dlfferences -
in dominance of one or another cortlcal hemisphere, etc., which.

‘were’ among the attempted explanatlons given. by mathematlclans

. and psych@loglsts whom we - 1nterv1ewed._




© 10. When mathematicians at various meetings were asked to list

five outstandlng contemporary mathemat1c1ans, a woman's name was
seldom given. The difficulty of the task was the embarrassment:
of riches. However, when they were asked to list five outstanding
contemporary women,‘many claimed that they d1d not know flve and
some named none. Those who did name Ssome women showed a slight
tendency for their choices to reflect their familiarity with a
given specialty or litzrature. For example, at the algebra con-
vention more algebraists were named, at the applied mathematics
convention more women in this area or in analysis or partial dif-
ferential equations , and at the international convention a few
limited themselves to mathematicians from their own countries.

To s1mpllfy the task, on the ZWM questlonnalre it was changed

to: Whom do you consider the three most outstandlng contemporary

women mathemat1c1ans° Now 50% of the women and 21% of the men

did not give even one name. In part this may reflect resentment

. of the question.  About onemquarter of the women and fewer of
'the men 5i<h that they did not know any outstanding contemporary

women macnlmat1c1ans. Those who gave’ reasons usually mentioned’
their own lack of acquaintance with research literature and/or
the insufficient visibility of women mathemat1c1ans.

' About half of the respondents listed one or more names.
There was more'agreement:among the men. than the women. The top
three choices for the men were selected by 29, 23 and 23% of
them whereas the top three for the women were selected by 17,

.12 and 9% respectively. There ‘were some strlklng varlatlons be-.

tween the two groups, e. g., the fourth choice for the men (a

-Russ1an analyst), who was named by 19% of them. was only-in ninth

rank for the women and received only sllghtly more than 23 of

their votes.
‘ Nonetheless, there was some consensus among the women and

men. They agreed on the top three names, but not 'in the same

franking. (We had prev1ously 1nterv1ewed these. outstandlng

mathematlc1ans as) well as the next three choices’ made by the

vwomen ) Moreover, -there were 25 names 'in common . to the two
'11sts. ‘Most of. them were. Amerlcan. ‘Their number, and ‘the quallty
© of tnelr work and recognltlon, apparently glve the lié to the -

~

.;16 - L )



statement}'which is attributed to unknown mathematicians in a
recent book»on university aﬁtibias regulations,3 that '

there are only one or two female mathematicians in the whole
countrY’who are qualified to hold a tenured position in a major
-university. Several women on the list (whom we interviewed)
'hold such positions and others are qualified to do so. While
women are certainly underrepfesentéd«at\;he major.universities,
it is not solely because of ‘a lack of quéiified\pahdidétes.

T .

—
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Career Patterns and Inﬂerests

1. : The same proportion of the women and men had never considered
a career other than mathemat1cs. Proportionately fewer women had
considered careers in eng1neer1ng or the physical sc1ences (but

" .about the same in chemistry), or the biological sciences, medicine
or law, with the differences most striking for phys1cs (13% vs.

' 33%) and engineering (8% vs. 33%).

Career area = % Females % Males
no other considered ‘ K"; 14 . 13
. physics _ . 13 33
\\\\\\\chemistry ' ' 11 713
biology o | 5 R
engineering 8- . 33 ' \

medicine_ _ . 11 15

- More women had cons1dered careers in computer science (10%
vs. ‘4%) and 1n education and teach1ng, other than college teach~-
_ ing of mathematics (16% vs. 10%). Also, relat1Vely more women
_ had considered careers in psychology and phllosophy, in h1story
language and\llterature, in art, as‘well as in Tusic, dance and
drama (13% vs..4%). Only 3% of the women mentloned that they
_cons1dered a housewife career. . R L ’ "

T2" Why did. they prefer mathematics to each of the careers they
had considered? About a f1fth“of -the: respondents did. not answer.“'
That ‘they d1d not really "choose" mathemat1cs over the other ’*%ﬁi
careers: (e.g., that it just happened or they never made a dell--

. berate choice among them) was mentioned by 18% of the women and
flO% .of the men. The others usually cited thelr llklngfand ablllty

~in mathematics or the nature cf mathematlcs 1tse1f

Cow




- 13 -

Reason for preferring mathematics $ Females | $ Males

no response ‘ _ ;_ - 20 - 19
did‘not'"choose" math over other career 18 o 10
liked math better - .29 19

' did well or better in math - 12 19
math more precise, challenging 17 31
math_more creative . : 14 : 13
math more exciting - . : 7 17
better® career opporturities : B 12 '8
preferred academic career N 9 2
no opportunlty to pursue other ' ' di 7 8
other" fields not available to women Tfi 4 \ 0 g%ﬂ .

Note that_ more women ‘than men mentioned the career opportunltles
_offered by mathematlcs, and some stlpulated that they preferred

.an academic career (with 1ts greater: flexlblllty in time, scheduling,’g
etc.) that was. opened to them by mathematlcs.‘ '

ady

3. Over a flfth of theromen and even more’ of the men (29%) had
never held a non-mathemat1ca1 p051tlon. The women had held a
greater variety of such positions. About a fifth- ofmeach;group
had been'involved in teaching of non-mathematical subjects. -
'lerary work was reported by five ‘times as many’ women (21% vs. 4%).
Serv1ce positions for women (11%) were mainly waltress, house mald
. and baby 51tter,'and for men (8%) malnly waiter. and gas statlon
‘attendant. office work, usually. cler1ca1 and bookkeeplng, were' i
reported by three times as many women (12% ‘bso 4%). :

4'7 The klnds of"- mathematlcal p051tlons that they had ever held B
showed that somewhat more womep had taught oh“EHé pre-coIlege *F¥;f+
.Alevel (usually h1gh—school) and more men on the college or univer-

sity 1eve1. About 30% of each group had held non-academlc .mathe~- . o
matical positions with more women in computlng and statlstlcs, and

more men in industry and government.
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Mathematical-positions o $ Females % Males
academic ‘ ; . 89 98
pre-college . ' ' ' ) 17 . 10
coilege or university \ : 81 89
nonlaoademic» ..30’_' ' 31
computing _ 12 - 6
e .11 23

1 industry, government
statistician \ -6 2

5'. How was your career pattern 1nf1uenced by your be1ng a
female (or male)? About 70% of the womeh and 30%. of the men said
that it was influenced. The men mentioned that they were drafted
1nto the Army, that they got p051tlons females would not get and
that they had more time to devote  to careers ‘than if they were
females. Of the females, 18% mentioned that the1r care€ers were
1nterrupted becaise of' famlly respon51b111t1es and 15% that their
1ocatlon of . employment was d1ctated by their spouses' careers. -
Only 7% mention that they had d1ff1cult1es in- comb1n1ng job and
family respon51b111t1es. A 51m11ar proportlon note that . they
took an academic job .in order to have t1me for the1r fam111es or-
. because of 1ts flexible time schedule. T {

Y

6'. A greater variety of, mathemat1ca1 spec1a1ties was listed. by L
‘the women and there were also d1fferences in frequency of prefer—wii_
ence. The top listings were as follows' B : -

ce T % Females . o N % Males
- Algebra . 23.0 _Analysis .. . 38.5.
- _.Bmalysie '~ -13.2  Topology . - 23.1
N ‘. Topology - e “]—_0-.—9 : A]_gebl.a N : \\__1?;5_
Mathematics‘Education 10.9 v Number Theory 7f-#;<11;5~r.\l;
Yy 'Probability ‘and . . 'Probability amnd <
- ~Statistics Te 8.6- - - Statistics - 77
.Computer'Scienoe ' 6.9 . Geometry :'l,;yi' . 5.8
: : Computer Sc1ence ¢5ﬂ3.9

Number Theory — 4.6

;Algehra;"giVen‘most,frequehtly.by{the momengﬁranked;third,‘.;~;
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for the men. Ana1y51s was ‘the women' 's second ch01ce but was the
men's first ch01ce, chosen by three times as many- of them. “Top=-
dology was chosen tw1ce-as often by the mep. - Is this becauee
Algebra has more verbal content, while Ana1y51s and Topology re-
quire more spat1a1 perception? It is also interesting to specu-
 late why Mathematics’ Education was t1ed for third rank by the
women but not even listed by the men. '

7. Varlous reasons were glven for 11k1ng their spec1alt1es, »
among them the1r pract1cal appllcatlons (17¢ F and 23% M), the1r
structure and beauty (12% F and 8% M), and its relation" to other
*flelds (4% F and 14% M), that they are fun (6% F and 8% M), and
,thelr abstractness (3% F and 6% M). About 7% of the women but
none’ of the men noted that they 1like thelr speclaltles -because

- they deal with people..

s
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AWM Respondents' Present Status

8'. The mean age of the female respondents is 37 years, of ‘the )
males 42 years. Nearly all have graduate degrces, it is- note— I
worthy that the highest degreé was received within the past flve
years by half of the women and one- flfth of the men. The doc-
toral degree. 1s held by 68% of the women and by slgnlflcantly
more of the men, 98%.  About '70% and 90% respectlvely are in

the academic world, where the men hold the hlgher ranks. N ambers
.0f years of employment as a mathematician average 10 for the women
and 17 for the men. | ‘

Data on marltal status shows that fewer are single and

, divorced than in other studies of sclent;sts.

12

' 3 Females - %.Males
slngle o ' ' 26 - 12
marrled : - - 63 83

. divorced ' o 9 6

Of those who. have been or are now marrled, over’70% have
chlldren. Thus the. average respondent, female or male} .
marrled and has children = quite different from the usual con—
~ception of a mathemat1c1an.5 - o o

The - spouses; cf both female and male respondents were 1n

prrofes51onal occupatlons, 36% 1n ‘the’ academlc world“for each

- ‘group.: --The -spouse -was’ a_ matnemat1c1an for 30% of thé female
~and 6%.of the ' male respondents. ‘Most respondents cons1der that
] mathematlcs is. a good career for women and thlnk 1t can falrly. -
-readlly ‘be . comblned w1th marrlage and. famrly, espec1a11y w1th '
'the help of\an understandlng spouse.# Some think'lt.ls;easler Af

1t doesf,*uf

S A e T D

_ to do so -for mathematlcs ‘than for other sc1ences,h
'.not usually requlre 1aboratory or. spec1a1 equlpment, and can be~

since

~done at hone.
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age, percentage with doctoral degrees, mean number of years
-employed as a mathematician, or. proportlon at varlous academ1c
ranks. This—is not in line w1th ‘the contention that s1ngle '
women make the same career- progress as men and that only marr1ed

_""“women are d1sadvantaged (cf. “Lester, 1974, and the review of h1s }
’u_book{\  To use\marrlage as an excuse for obstacles faced by women

' mathemat1c1ans is inexcusable.  The follow1ng summarizes some of

the career data on s1ngle and marr1ed women respondents. o

e Females
o . , } Slngle (n—92) o Marr1ed (n—22l)
Mean “age S T 36.6 S TT37.4
%‘highest'degree bachelorsg' : - 3.3 " ' _f 3.1 Tﬂ*w\\\jgg
IS masters . S 27.1 - 318 0 T
o ‘ doctoral - 68.6 . . 66.3
Mean years math employment _ ' 9.6 .-'v9.7

I
Of each group -about. one-tenth are at the 1nstructor level and
o also at the full professor level, about’ one-th1rd at the. as51stant
”5}lprofessor, and ‘half as many at the assoc1ate professor level..n(In
L contrast none of the male - respondents 1s an instructor, one-quarter
"ff;:are assoc1ate professors and one—half full professors ) Compar1son f{
,was also made of 93 women whose h1ghest degEZZ*I; the masters ' BN
Ph.D.'s). ' It shows that relat1vely more of the former are 1n—
'structors (18%.vs. 8%) and fewer assoc1ate professors (ll% vs. - l7%)
'lor full professors (4% vSs. 12%)., In general,-our data reveal : _p,ﬂr
A 7more women at the lowest academ1c ranks and fewer at the h1ghest c

V’Q;ranks than the survey done 1n l972 of women Wlth the Ph. D. degree.s‘;j

— . P




International Problems.

- The problems with which the study is concerned are 1nternatlonal
in scope. " This was ev1dent at the Internatlonal Congress of Mathe-
maticians (ICM) The Congress,. whlch is held once every four years, '
met during August 1974 in Vancouver,_Canada, at the Unlverslty of .

'_Brltlsh Columbla. Its mathematics department k1ndly made avallable

_ data on the mathematlclans reglstered for the- Congress - who are
known as delegates - from which we extracted 1nformat10n about the- A
women. About 250 in number, they represented 7% of the approxlmately
3, 500 delegates. The women came from 27 countrles, ‘the men from
72, One-quarter of the women delegates were marr1ed to mathematl—;

- cians attending the Congress, and some were accompanled by. the1r '
chlldren. Only two.of the hundred 1nv1ted addresses were made by -
women, an Amerlcan and a French mathemat1c1an. The largest female
_delegatlon, over 100 women, was from the Unlted States and repre-i
sented 8% of its- delegates.' The second largest,_35 women, was’
from France and represented 14% of its delegates.; Th1s may reflect’ﬁf}!
the higher ratio of women mathematlclans in- France. It ‘is also R
Mrelatlvely h1gh in Russla, where a book has,appeared about’lts

S

t'women mathemat1c1ans.
The numbers and percentages of women amongfthe_delegates -

’were as follows-»

Countryw* o # Delegatesf”
.fiFrance gff:!f*,f,jf’ 245f9f:
-,QUnlted States‘" A L

i
BT
O EhsEha
ERI

Aruitoxt provided by Eic:
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Belgium, Greece} India,'Iraq, Kenya, Kuwait, New Zeaiand,
'Phllllplnes, Poland, Scotland, Vietnam and Yugoslavia.
When asked why there were relatlvely ‘many female mathematl—
cians in France, one Frenchmah said that 1t was’ because” women
have had equality . there for over a century. A French mathematl-
~cian, a mother of a young,chlld, belleved that a contr1but1ng '
factor was’ ‘the ava11ab111ty ‘0of household help. But another
French woman,’a professor of mathematlcs, ‘claimed that most female
'mathematlclans in her coantry have low- ranklng, insecure pos1t10nsf
and encounter dlscrlmlnatlon s1m11ar to that faced by women elseT
fwhere. ' ' o . ”
. Various: demographlc and cultural factors have been suggested
to account for the dlfferent ratios of women mathematlclans 1n
different’countries.J To deal adequately w1th the barrlers to
mathematlcal careers for women may call for 1nternatlona1 study

-and cooperatlon.
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-+ Varied Attempts at_Ekélanations - '-.‘ L.

Ser . - ‘ oo : -
' We asked mathematicianSrand;;;;éhologfets why there are rela-
tively few women mathematicians. -Many—and diverse'explanations__

- were offered. yarriage and family.responsibilities'were cited.by
mathematicians from many countries.. Notingfthat;these responsi- -’
bilities traditionally are ‘assumed at about the time of graduate'A ,

»study and early research work, and. pointing out . that’ the resulting -

atics because

1nterruptlons are partlcularly dlsruptlve in m

added that perhaps women do nct have as muel '.terest‘in ™ e
‘matics or as much mathematlcal tadent or ablllty‘aa men.:s  ‘.a=-
tions on these themes were heard from other mathemat1c1ans uni,
worded more elegantly, from psychologlsts. It was noted that
mathnmatlcs is’ essentlally a lonely, a solltary act1v1ty, and that
women are more 5001ally, more people—orlented. Reference was made

| to the dlfflculty or mathematics, to the ‘intense concentratlon and

devotlon it requlres, which women e1ther are not wrlllng or not

able to give. . One pure mathematlclan characterlzed mathematlcaI
thlnklng as the purest ‘the. hlghest type of thlnklng, dev01d of

“the noise of reallty. He 1mplled that women do not’ attaln to L
these’ heights or are more ea51ly distracted. - Care was usually '”*MJ;
taken to p01nt out ‘that women are not less 1ntelllgent than men— _._:
but that they have dlfferent klnds of talents, skllls or 1ntelll-'jiﬂﬁ




1arge, ‘both mathemat1c1ans and psychologlsts stress that attltudes
toward, “and social conceptlons or misconceptions about women and
mathematlcs, contribute to the: pro&lems, Our flndlngs about the

-career patterns of women mathemat1c1ans, ‘as’ well -as. other ev1dence, :

make us wonder to what extent members of both profe551ons may -

themselves be contrlbutlng to these mlsconceptlons.
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Conclusions and Recommendations:

1. More varied study and career opportunities:

a. There are areas which présently are in need of mathe-
matical personnel, such as. operations research, computer science,
and such interdisciplinary areas as mathematical blOlOgy.~
o -Wotnen would do ‘well to explore such areas.

' b.‘w Mathematlcs can be applied, and women (and men) should
try to learn both mathematlcs and an area to wh1ch tHey can apply
1t, whether it be psychology, soc1ology, anthropology, architec-
ture,. physics, mechanlcs, englneerlng, etc. It keeps one_ from—
being narrow and increases JOb poss1b111t1es._‘ _ -

c. . Women knowledgeable in mathematics should be able to
serve as counselors, perhaps "roving counseélors," going to.varlous
schools, to discuss career opportunities with students'and staff.

d. Commuriication and mathematics make good combinations to
enhance public understandiny of mathematlcs. " o '

e Women with a knowledge of mathematlcs and verbal skllls
.. can turn to exp051tory talks and art1cles and books to acqualnt

' others with mathematlcs. This can be a hlghly 1nterest1ng and
profitable field. The blographles of mathemat1c1ans, for example,
can make . fasc1nat1ng eadlng, as witness Constance Re1d's suberb

 bock. on Hilbert and her forthcomlng book on Courant.7. "b

‘f. Teachers - good’ teachers - are needed and may be in

Vdemand after the publlc outcry over the drop in Math SAT scores.
g. - Teachers, advisors, counselors seemed to have the 1m— :

~presslon that there. Were fewfmathematlcal career opportun1t1es
for women, wh1ch may- expla1n 1n part some- of the:_lscouragement
and d1fferent treatment that they rece1ved,-Students also v01ced

zmy major to math rlght now. ‘ Others changedﬁthelr maior;from
'fmathematlcs because they d1d not know of any Jobfoppo'”unltles,

: adv1sors and

-
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students should be kept informed of career opportunities in the

mathematical sciences.
2. Professional recommendations:

- The recommendations..which have been- received from various
'sources refer ‘to more fellowships for those not affiliated with
" a university or 1nst1tute, special fellowships and scholarshlps
for women, chlld—care_prov1slons in fellowships. Some respondents_
thought that universities shopuld broaden theirdc0nceptlon of :
'.community'service to include raising of a family. Tenure provify
sions need re-evaluation, in partlcular the "up or out" notion :
and the stlpulatlon of a specific number of years 1n which to
make ‘certain professlonal progress. Tenure for part—tlme work
was suggested (and ‘is already in effect in a few unlversltles,
€.g.s the University of Waterloo). Redefinition was proposed of -
h the notion of 'professional age, usually taken from the year of

.g the doctoral degree. - ertten .and unwrltten anti-nepotism. laws

. are partlcularly difficult for mathemat*cmans because of the high
rate of 1ntramarr1age. Most chairmen whom we interviewed frowned.
on. hlrlng both husband and wife for posltlons w1th tenure or
leadlng to tenure. Some would <lo only if'both were the "best"
4avallable for. the glven posltlons. The questlon was raised if -
mathematicians can do their best, work when husband or wife have
to commute long distances or be separated durlng the week, as
~some younger couples are, in order that both be employed in

' mathematlcal positions. ¢While some departments go out‘of'their
way not to hire a competent women because she is marrled to ‘a-
member of the department, others consider that it 1s.no.worse
than hiring an uncle -and a nephew or two close friends."In‘recent
years more departments include spouses both of whom have tenure.
We 1nterv1ewed several such husband-w1fe teams, as well as the1r
colleagues, and they -did not report any spec1al problems. Also

mentloned as pOSSlbllltleS were shared teachlng and more part-
time positions. '



‘“P51zed is the. dlstlnctlon between a gOOd guess and a aduguess,

. between a good error and a bad error.‘_f

_inhsomewhat less flexlblllty for women, probably asva
4f]'1nternal and external factors. The use of pr blem
f:.ndmg areas by restructurlng flgures show :

_§Th'Implications for'Instructional Improvements:

a. There are ways.: of presentlng mathrmatlcal materlal to,
enhance flexlblllty and perceptual restructurlng. - One way is to
. combine ‘the problem solv1ng ‘approach of George Polya8 with the
Gestalt psychological approach of Max Werthelmer'.9 This has Leen
done by my husband and me with respect to the teachlng of area -°
" of regular polygons and volumes of regular SOlldS. We have had
good results w1th boys and girls in the elementary schocl grades._’
Years ago we applled the approach to high school geometry ‘with
. the result that ‘two groups of about 15 girls each who had failed
the New York State geometry regent examlnatlon passed with an.
‘average grade in- the 80's. We are now applylng it to selected
toplcs in the calculus and hope to expand “this. work. Related
to it is our attempt to. develop material, sultable for students
and teachers, based on historical development of the calculus.

b. The educatlonal pendulum ‘has swung from rote learnlng
by drill to teaching of abstract structures and set theoretlcalﬁwﬂ
- terminology . These may be dentral to foundations" of mathe-ik"
matics but not to concrete mathematlcal problems. What we are
_ advocat1ng<are problem solv1ng approaches wh1ch enable ‘the _
--learner to get 1nsmghts into the partlcular structure of a par-
ticular problem and to become more adept at recenterlng so as to o
_':arrlve at a p0551ble solutlon.' Such an approach can be comblned
ﬁ‘wlth learnlng by drill or, learnlng ‘to make certaln skllls habltual.
'”\Also‘empha— i

Mechanlzatlon has a place: in learnlng mathematlcs;

.c.if Tests of flex1b1licy-r1g1d1ty have been used and show

'_to be better than those not studylng mathem

,;qulte as good as males.»
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L . ( \

'will not necessarily,make“girls"winnershof national Putnan'hathe-

matical contests or Mathematicail Olympics but it"ﬁay‘eﬁabie‘nore

glrls (and more boys) to learn how to approach mathemat1ca1 problems

.and how to enjoy them. . _ N ;
d.’ A h1storrca1-cu1tura1 approach, emphaslzlng the people \

who d1scovered or created mathematics and ‘the t1mes ‘in- wh1ch\

\

N el

these occurred.]"1 Concern with the humanistic aspects of mathematlcs\\
may make it more appea11ng to both females and males. . The roles / )
of mathematlcs in our soc1ety should also be dealt ‘with, so th;tﬂ_ . \
: students have some idea of what mathemat1c1ans do. Cons1derat
_should be glven tc a course on the senlor hlgh school or first
' year college level that acqua1nts students w1th various options _ .
that could be . followed for further study, e.g.,’ applled mathe—‘ N
mat1cs, operations research, computer science. ® o
e. A concern with. 1ntu1t1ve—recreat10na1 mathematlcs, from-
fthe lower grades to. the adult education level. Our respondents
Zwere often attracted to mathematlcs because it was fun, stress _
“on the fun and puzzle-solving aspects of mathematics’ may help to
dispel some of the fear‘of the~suhject; 'Mathematicalwskills“and'
‘routines would still have to be'learned, and even made-hahitual,
so that they are ava11ab1e for problem—solv1ng and puzzle-solv1ng,i
d for the many ways in wh1ch mathematics is uged by citizens of
4 scientific soc1ety. ‘Theorem-proving should be stressed 11
courses Such as geometry which’ also attracted many of our'respondents.v‘
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L - ' 4. Impact on university: . : _ o T

S
#

r~¥~nw. The study has fostered an interest 1n women and by women con-
‘cult to

cernlng Rensselaer Polytechnlc Instltute.r It is_diff )
separate this impact from that of other attempts’ that have been’ h
go1ng -on .to encourage womer -and to encourage a humanlstlc '

3

hlstorlcal-cultural outlook. ""fv”f'~w—_»;wﬁ,,im“y

_ a. - There are now more women mathematlcs maJors athensselaer.,
Two years ago there were no female mathemat1cs maJors in the gradu-54
at1ng class. Thls-year 20% of the senlor mathematlcs majors are
women, with women leading the class’ academlcally.k ‘ g;;;}”' o “~.a”

) b. There are more women mathematics” graduatv students and
more who receive: the Ph.D. degree. It was four years ago that the
 first women rece1ved the doctoral degree from our department and
now a. total of four have recelved it and othersMarerwell along the

way.

o

ERIC

Aruitoxt provided by Eic:
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‘ 5. Problems that arose:

““m-\” a. - The scope was too ambltlous, too many approaches were
attempted and have not been completed. .However, some of the
-w~approaches,look very\prom1s1ng and it 1s hoped to explore them

further. 1In particular, 1t is. hoped to study more psychologists' "
responses this year and to compare them further with mathemati-
ihc1ans( responses._ We hope also to part1cularize ‘some of the

.

.curriculum suggestlons. S e T

b. A related problem, was the underest1matlon of funds'

- for travel ‘and for analys1s of data.
c. Questlonnalres took a long time to develop, and returnsl
_came in unevenly, and in fact are- Stlll coming in, _ ’
d. There is some difficulty in 1nterpret1ng data. which
'1s qualltatlve and °motlonally laden and to get it in a form :
for quant1tat1ve analysis. ' _ u.
‘ m;_e: . It is d1ff1cult to. 1mplement some of the suggestions
that grew'out of - the study. Some require soc1etal changes,
some are outs1de the Foundation' s prov1nce, or could best. be'

7 handled by outside fundlng.

33"
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“or women 1n mathematlcs and. on mathemat1cal careers.;_ﬂmlqj .

6. 'Improvements the Foundation.Might Make's

-3 Provide grants d1rectly to 1nd1v1dua1s who have shown

“talent'in mathematics and promise of research (broadly 1nter-

preted), whether or not they are connected with an academic

'1nst;tut10n.¥’qf”' ”‘”““ﬁ’ﬂ”*fTT"'“J**fi%3jfﬂfhf”}ﬁ»ﬁ*h“*i"

—_“‘—B‘““Allow~ch11d-care provisions in. grants and fellowshlps.

'c. Support: the preparatlon of brochures, slldes, and fllms

d._ Support "roving counselor" programs in whlch women

,mathemat1c1ans would visit high- schools and meet w1th counselors,

teachers~ and students.

e. Support 1nterd1sc1p11nary curr1culum development for a

program in mathematlcs and communlcatlon 1n order to d1spel cerff;'””
‘tain soc1al conceptlons of mathematlcs and of~mathematlclans andﬁff°‘
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Footnotes and. References

|

S 1. The source is Natlonal Research Council, as c1ted in-

“-van 1nterest1ng artlclery Evelyn Fox Keller,_"Women 1n Sc1ence'

An. Analy31s of»a Soc1al Problem," that appeared,ln Harvard e T A
gazine, Octobnr, l974 " More recent data show that in l973 74 P

u”3ﬁwomen recelved abcut 9. l% 'and 1n l974 75 about lO l% (lO3 out

of -1, 022) of the doctoral degrees 1n the mathematlcal sc1ences

lrom ‘the unlver31t1es 1n the Un1ted States, AMS Notlces,*

975,- ~Vol \22-,.1«04»6, p., 30,8- and AWM Newsletter,'{ anuary

Vol 6 No. 1, p. 3. “ T

_ 2. ; We thank Dx. Allce Shaefer of Wellesley’College,
pre31dent of the AWM, for supplylng thesefflgure ’ '
iuthe questlonnalre was dlstrlbuted,- NS

':}January 1976 Vol 6, no. l, p.,l.,

John A.;

Centra,

Women, Men and thehDoctorate
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of Sex Differences. Stanford University Press, 1974 Cft, also Gray,
C. J. A. 3rd Banff Conference. for Advanced Study of Theoret1ca1
Psychology. Un1ver31ty of Alberta. Academy Press, 1973. " Our study
led to a project wh1ch collated the sex d1fferences mentloned in -

- over 500 psychology books found in, the llbrary of the Un1ver51ty of
Guelph The data await further analy31s.

7. Reid, Constance, Hilbert, - Spr1nger, 1974

8. Péiya, George, How to Solve It. Doubleday, 1957.

Q{Q;,Wertheimei, M.. Productive Thinking, Harper, 1945. ~

10. Luchins, A. S,, Mechanization in Problem Solving: the Effect
of Einstellung.‘ Egychological Monographs, 1942,: 54, No..6; Luchins,
A. S, & Edith H., Wertheimer's Seminars Revisited: ?roblem Solving
and Th1nk1ng, Faculty Student Assoc1atlon, SUNY-Albany, 1970

11. Cf. Kllne, Morrls, Mathemat1cs in Western Culture, Oxford Un1ver- df
sity Press, 1964; Courant, R., and Robblns, H. What is Mathemat1cs?
oxford Un1ver31ty Press, 1943, Bell, ‘B, T., Men of Mathematlcs, Simon

' 12.° More emphasis needs to be placed on women mathematlclans, past

and present, Hlstory of mathematics texts: tend to pay scant attentlon =
to women mathemat1c1ans, few students know any famous women mathematl-;fﬁ
c1ans._ ‘For example, when 26 mathematlcs majors in a junlor-senlor

level algebra class were asked to name famous -women mathematlclans, 2477¥
_'tgave none, two listed Emmy Noether, and one of the: latter»also llsted

v Wolkanesk1 (for Kovalévsky) In contrast,.when they were subsequently‘
f,asked to name three to f1ve famous mathemat1c1ans, 22 students answered

£

© Great. Currents of Mathematlcal Thought, Ed..by F LeL;onnals, Dover’;
,1971; Lynn M, Osen, Women in. Mathematlcs, MIT Press,L197\ e




13, " Steen, Lynn A. Public Understanding of Mathematics, AMS -
-~Noticec, November 1975, Vol. 23, #7, pp. 363-364.

14. In this connection it 1s 1nterest1ng that a study of women
dentlats is belng done by Dr. Grace Austin of the New Jersey
.College of Dentlstry. " With regard to psychoIoglsts,'lt is of
interest to consider an article on the marital status of female
~ and male psychologists at-the_masters or doctors level; Cuca,
"Janet, Women psychologists -and marriage: A bad match? APA Mon1tor,
January 1976, Vol. 7, No. 1, p. 13. The article uses data_ln a
1975 NSF report, "The 1972 Scientist and Engineer Populations
Redefined." Our own data on marital status, -as well as other
-statistics, have. also'been broken down by génder'and?dégreeilevel
'and will be compared w1th'those of’psycholbglsts in forthcomlng

',reports. o c



T /' - . Appendix A - l o .
‘ ; ‘ ' Questionnaires ‘ ' '

Questlonnalres for.
' (a) Mathemat1c1ans S
(b) Graduate students in mathematlcs,. _
(c)--Undergraduate majors in- mathemat1c5‘ ‘u<’-}
)(d)_ Undergraduate non-mathematlos majore
These are some of the questlonnalres that have been used. .,EJ}
Others which have been or ‘are being developed 1nclude corres-‘ T
pOndlng questlonnalres for .psychologists. We. have also used -
- various tests of flex1bllltY”rlgldlty and of perceptual restruc- ¢,Q;
turlng in mathematlcal problems. The resultlng data w1ll be - _IgfL

gdescrlbed ;n future reports. ’ o ' .
: o © . L : . . R .

iy

ERI
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‘Rensselaer Polytechnic Institute ~ Troy, New York 12181 , p'
- ' | May 1975

v

Dear AWM Member- - : . P

. What attracted you to mathematics? What persons or factors

. encouraged or discouraged you in your mathematical studies and in

.your professional career? Should more women be encouraged to seek
. careers in the mat hematical sciences? ‘Assuming that the:’ should,_'.
- what could be done to encourage them? Please answer these and
.- related questions on the enclosed questionnaire. : It is being.sent

- to AWM members as part of a study of the underrepresentation~of
~.women ‘in the mathematical- sciences that is.being done under a grant
' from . .the Nationa cience Foundation, administered by the Education
'_Directorate., v Lo L coL S S , _

: " Have you been treated differently in your studies or 1n your
'ﬂ~professiona1 career because of being a women. (or. a man,;. in the .

case Qf our male: AWM members)? If so, please tellius about _your.
';,experiences.. you have any ideas about’ what can be: done ‘to-
2% better the prof ssional life of mathematicians? Do you . advocate
... any changes . in jthe teaching of mathematics to attract ‘more . female ,
~i~ (and ‘male) students? ~Please tell us your suggestidns.‘ Kindly

- use the back of the questionnaire or. additional sheets for ‘more.

?ﬁ;:detailed answe s or comments..-

S questionnaires are entire1y confidential and w111
“““never be identjified in any reports. Qualitative and, ‘quantitative -
;- 'analyses are lanned of the data. . The AWM membership wi11 be kept
L informed of the findings of the study. S b SR

Individua

: Efforts have been made +to keep “the questionnaire 1ength and S
;;qformat reasonable. Please take the time to answer it now, if .
:1”'p0851b1e. It will be very much appreciated if you comp1ete and L L
- return it, preferably within a week. ‘A stamped self-addressed Lo
/' . ‘envelope is  enclosed for your convenience. "In order that as many -
f;]AWM members as possible be represented in this study, your coopera4 :
‘;Qltion is earnest1y requested ’ T R

C o . Edlth H.fLuchins IO
- : - Professor of Mathematics,'__*




QUESTIONNAIRE.FOR MATHEMATICIANS

Please use the back of the questlonnaire or other sheets for more deta11ed
answers or comments.

1. At what age, or in what period of your life, d1d you first. become:
1nterested in mathematics? What attracted you to it?

.

2., At what age, or in what period of your life, did you decide on -a
" career in mathematics? What were your reasons for this decision?

3. What' people or factors encouraged or facilitated your dec1slon to
be a mathemat1c1an? ‘ » . .

4. What people or factors d1scouraged or hampered your dec1sion to be
a mathemat1c1an? - ,

5. Were you treated differently because of heing female (or male) as a

" mathematics student ox as a mathema*ics professional? If possible,
give examples: (a) on the pre-college level; (b)ion the undergraduate
levei; (c¢) on the graduate level; and (d) on. the professlonal 1evel

P

6. Assumlng that women ‘should be encouraged to conslder mathemat1cs
a2s a career, what changes do you think should be made: (a) on the-
pre-college level; (b) on the undergraduate  level; (c) ‘on.the
graduate level; and (d) on the " professlonal level? - -

LN

7. Do you think. that at the present ‘time more women should be encouraged
to study mathematics? ' Why or why not? SR R v .

few]

8. If a talented female mathematlcs student is considerlng mathematics
as a career, possibly comblned w1th marr1age and family, what adv1ce
would you give her? ‘ . = :

o
. v

.?.'I

Vo
Yol

m




‘wﬁomn;;¢you consider the three most outstanding contemporary
womerf mathematicians? R _ -

- : » '
= . .

Career Patterns and:Interests

) -

I.. Please list career choices you have considered»besides*mathematics.

Why did'you prefer mathematics tb‘eacn of‘the,listedfcareers? o
} | '. N '\

Please list the kinds of non-mathematical positions that you have

held. oo - :

<
. )

ml. Please Iist the kinds of mathematical positions that you have heldf%-

[
\

“ / '
- How was your cadeer pattern influenced by your peing a female
i (or a male)? . _ . /

1

Your particular branch or specialty in: mathematics is . B .

What do you like about your particular specialty in mathematics?

i
L

' Your age ' : ‘ Sex - A
, I'Highest degree - . Dpate of degree _ o
i T_Marital status _ - Spouse's occupation_
Number and ages of children' R

Number of years employed as a mathematician
'If presently employed, rank or title

Professor .Edith H. Luchins'_
- Department of Mathematical Sciences
_Rengselaer Polytechnic Instit'te
Troy, New York 12181 - ‘

’



"2 36 - o
Questionnaire for -Graduate Mathemgtics.students-
. Name -~ Age ____ Sex
Highest degrae attasined
Undergraduate education at

with major in. -
Pazt 1
. 1. When did you first décide-to be a mathemstician? sad
why? o ' -

2, I you hs&ve Lhought of other cateer choices. please des~
»fibe thm o . R

-

T
1.

3. 1If yeu majorad in mathematics on the undergraduate levei,
dhj did. you do so? . : :

| : . DY . v
4. Why did you decide to.do graduate work In mathematlcs?

it

BN
\

5, With regerd tp.yéhr'débiéian to be a mathematician, wha:
2eople orx facrors encouraged, helpedlog_faciliCated 1e? L

s — . . : - -,

. ’ 6; Yith :egerd o your decision to be a mauhematitian‘ wha.
oeople or factors oiscouraged hampered or resisted 1t7 ;;; '

——

-y

" r

S Why do you think that there are relatively few women in |
' n:fhemafics , v

E Cﬁ(l) 5 A‘ '5"”fg f}ffig




» 8. Do you think that mathematics 18 a gowd career for a
woman? - . Please explain yom.' answer, _ .

”

9. Do you think that d\ore vomen ahould be encouraged to study
" mathematics?- : Please expla"n, ‘

)

10. What can be done to _at,‘trac_t more women to mathematics? -

wl e —-——-—-—--:---—

7

Comrents on Part I of the'quest:ibﬁna’itg: ,

;

43

- : ’ @
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Part II

' Please answer this part even though 1t may involve xepet.it:ions
of previous answers, Cmnplete or check a11 that are applicable.

la° How old were you when yon firat became interested in
arithmetic?
- b, Did you like arithmetic in elementary school?
(— very much r—] somewhat 3 not at all
;~ " e¢. Were you good at. arithmctic in elementary schoel?
=1 very good ° 3 somewhat 5:1 not at all - _

28..,” Check those that influenced y'cur decision to be a mathe

ematician, o )
j= elem. school teacher  In high school i In college
‘parents * = teachers of-math = teachers of math
-¢— sibiings —) teachers of science ;— teachers of seience
;= friends ' r— other teachers _ — other. teachers_ o
(=] others ) — students___ —] students .

.b. Lf feasible put 1 next to. the most important influence
nbove, 2 next to the second most importent, etc.

. 3a, _Please indicate your degree of satiafaction with the r'«.l
following o L S "';p
b o 5 highly, _ somewhat. not at a11
' ' ' satisfied satisfied sauisfied

ways your elsm, school math wés taught :

‘content of elementary school math |

- texts for elementary school math
‘way your high school math was taught

econtent of high scheol math

- texts for high cchool math

- way vour college math was. taughz
content of college wath

tezt for. college math

b. Any 8uggestions for improvementa? . T

"““l,

/
L/

v

nnnnuunnn-
Dﬂﬂﬁﬂﬂnﬂﬂ~

. Nt
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¥

. &a, Of the following feat:urea of mat:heumtics, please check
- thoge that appeal to you,

= logicol neture . (] need not be wverified empiri(ally
= rigorous nature 2 ] no laboratory work : :
2 dertivation of ptoofs * . = can be applied to physical worlc:.

research -1 compufer aspects - -
{3 problem sc lvi.ng ‘ =3 othexr. A

. be If feasible, put: 1 next to .the feht:ure that appeals to
you most, 2 next to the second mos t appealing, etc.

" ¢. what is it that you like sbeut each of the featnren that: N
appeals to you and disl:lke about each of the othera" ‘ .

L

" .Couments on Part 1I of the quesi:i.dnnaire:

A

45
_‘:(4?' - .‘ o




- - 40 - ' -
Quest:.onna:.re for Undergraduate Mathematz.cs Majors*

Trme L o Im Influences on Academic Interests , ' _,

—— .

2. _ﬁex i | . | o '.
3. m;r 1n.;'nchool — o (Major . )
4. When did ~you decide to major in mafh?

5. What other areas did you consider majoring in: before you decided on mthematice?
(List in order of preference)

T

6. Why did you choose math? -

7.7Was math ‘a strong preference? . T o

N

.8. Are yo;x happy with your choice? Why?

9. Do you ever consider changing your major? Why? 'tq_ what? th?

10. When did you first become interested in math?

[N . LT e

11, Whst math courses did you take in high school?
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.,’

“’ 12, Wnat d1d you like and dislike about each? Why?

)

-

A"‘[‘-;',13.A"Hha.t interested you the most in each?  Why?

/. 14,  What math courses have you taken in college?

S
S

'> 15. What have you 1iked and dieliked about each one. Why? . . ‘

LY

'16. What has interested you the most in each one? ¥hy?

- ' Riad

‘

17.  What is your average grade in college math courses?

;List gradea tor each’ course you ve. taken and mdicate what feature contributed to‘r o
yout success or failure to ach:leve your goal as. fat as. grades were concerned N
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. 13.92: 4in brdaf of preference any car'eérs- youwonldlike to-pursue. ”__;_._'; e

55.20, Place an X by those that you think are math related.

& 21. Indicate those things that have encouraged you in 'p'urauiné'your major including ~
. books, school experiences, out of school experiences, friends, teachers, pareats,
other people. . ' S ' : _ ‘

B 22.; Indicate thosé. things that have 'diacourageq' ydui-
T.23. What has influenced you the most? Why?

SR . o ’ B “é;’._“ ) :.i‘_-, . . ] - . ) B - ,
‘What other areas do you have some interest in?- |
S . S A

5. Do you think math offers good career possibilities for a'woman riefly explais.




- 43 -
» Questlonnalre
.Year in School

| ' [ ) —

Sex

What are you majoring in? Why are'you majoring~in this area?

' s

- When did you decide to major in this area? . What influencea'yodr choice? ..

: 3. What career or careers do you think you might pursue?

, I’ _
E Whattother career poesibilities'have interested you? - . - o
B ‘ ' ' ' : i fﬁ;
5. What courses have you taken in mathematlcs in thh school .and- 1n""***7*f§

' .college? ‘What were your reactlons to them°~- LT R

o "v-ro

T

.ff6. What career opportunities. do you th1nk are open to someone who majors
S.® . .in mathematlcs? .S . .

R . T
Y

.  Why do you think relatively few women major in mathematics?

mathematlcs?

.

f59.n.Do you th1nk more women should be encouraged to enter the mathematlcal
.- ~’'sciences? - . : L

Comments.

N

Aruitoxt provided by Eic:



Appendix'B'
"Tables of Responses

There follow summary tables of responses on the questlonnalre
sent to AWM members._ Computer analysls‘ﬁasvalso been undertaken
of the data and has’ ylelded stat1st1cs on correlatlons and’ levels
of s1gn1f1cance. These . w111 be d1scussed in- forthcomlng reports
‘which w1ll also give more of the qualltatlve responses,’ includlng
excerpts from questlonnalres s well as from 1nterV1ews. ’ '

\\\\\\

&£ . . , . o

ERIC

Aruitoxt provided by Eic:
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o
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< v

«Table 1. Responses to Question 1 by AWM Mémbers.‘

'.#1' At what age, or in what- period of your 11fe, did you first become
" dinterested in mathematlcs? What attracted you to it?:

N . Females (n—350) ' Males (n—52)
» 3 ¥ %
is - 12.9 9 ' 17.3
77 . 22.0 15  28.9
184  52.6 : 21 40.4
22 6.3 6 11.5
o -0 1 . 1.9
6 1.7 - . 0 0
- 16 4.6 0. 0
Totals . 350 L - 52
73 © 20,9 -8 . "15.4
13 3.7 4 1.7

- ec.~orderliness & structure,

beauty. N . 43 12.3 .. .9 17.3
d. word problems, uzzle o o : : o

solv1ng. v ) e 33 9.4 B 2 3.9
e. applications, useful in . . . '
.. other fields. - \ 10° 2.9 3 . 5.8
£. algebra ..\ . . 33 9.4 2 3.9
'g. geometry o \\_ 34 9.7 3. 5.8
h. trigonometry . A\V' 3 = .9 0 .0
i. calculus - ' j,-\\ 3 . .9 1 1.9
'j. grade school level - \ 14  4.00 5 9.2
k. high school levél . .;:\\77 22. . ¢ 6 11.5.
1. college level ; <18 5.1 1 1.9
m. 1mpressed by teachers. ) _zgs 20.0 ';2; 17.3

- Totals . ° 424\\. 53
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Table 2. Responses to Questlon 2 by AWM Members.

17#2 At what age, or in what perlod in your 11fe d1d you dec1de on a
career in mathematics? What were your reasons for this deC1s10n?

L Females (n=350) Males : (n=52)
‘Age . T A S
‘a. 0-6 .0 0 | 0 0
b. 7-11 o 10 2.9° . .3 - 5.8
c. 12-17 - . 115 32.9 . 13 - 25.0
QJ 18-21 ' . 149 42.6 : 24 46.2.
e. 22-25 - 25 7.1 .9 7173
f. after grad sch. . 33 - 9.4 2. 39
g. no response. o . _18 5.1 | ';l- . 1.9“l"
| Totals 350 < 52
_Why o o o
" a. was 'good at it 92 26.3 12 23.1 -
b. liked it, enjoyed it. 116  33.1 . 26  50.0
c. encouraged by .parents & ‘ oo T g
friends. - 13 3.7 e 1 - 1.9
a. :g:g:giged ‘by- teachers & : 33n | _‘9.4 \2 | 3.9
1. at H.S. level o 15 . 4.3 . S 1) _ 0,0
2. at college level .14 4.0 L2 3.9
. 3. at grad. level - 0 - .0.0 : 0 ‘.»0.0, ‘
gt cooter ggongu
. over exper1menta1 . T : T
sc1ences. o . . -36—- 10.3 - 2 23.1 77
_ 2. over englneerlng - 11 3.1 | ‘:ﬂﬁ;' 3 5.8 °
‘3. over nonscientific . | S
. disciplines. ’ . 28 . 8.0 - 1. 1.9
;°'j]f; job opportunltles." : ‘44 3 1206 - 3 5.8
'g;»appllcatlons in ‘other f1e1ds 22 6.3 ,"1  1.9
h. f1nanc1a1 aid in grad. school, 8. - '2,3.$ ' B .9
i, llked problem solv1ng.h S 9:e 2.7 o efdif 0.0
j;‘orderllness & structure = - ) o L  “i's» ”
~-that is mathematlcs.' ' 21 6 0. 4 7.7
k. wanted to teach. o SN\ 53 . 15. i_ R 7.7
' 1.vin H. s.,,fﬁg N 17 s T 0 0l
"?-7e2, in 0011ege, Un1vers1ty a5 4;35:°‘ 2 3.9
L o Totals 622 L 87 O
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- Tabie 3. Responses to Question 3 by AWM Members. h%“'"‘“"MM~f§eu;

ﬁfiéj.What pedple or.faetors encouraged Or,facilitated>yoﬂr decision td be
i a mathematician? : , : SR .
o . _ - o Females (n=350) - Males (n=52)
G o P T T # ot
© Factors T L
i '= a. mone - S 23 6.6 4 7.7
 b. ab111ty in math, 11ked - I ' . _ '.,: o
s math. , . 54 - 15.4 - 5 - 9.6
' c. preferred exactness & o -

- elegance of math to other - ' _ .
sc1ences. - S 11w 3.1 M - 1.9
d. acceptable alternatives o - o
_ -did not ex1st. ‘ S 8. 2.3 2 3.9 &
'jwe._acceptable employment aia@ - - R o S
;v not exist. ' . 5-- .- 1.4 = . 2 3.9 .
appllcatlons of math to '“., ,". - . -’_..'._t-f" A
‘other fields. . - .10 - 2.9 o 0 .0
fellowships, other aid L | . L
}avallable o : .20 . 5.7 2
_'future ]Ob opportunltles _'v14.' 34,0,g : " 11‘0',*
i .attended all girl. school. 14 40 0
n— E Totalsv > 159 16 ¢

-~

none .20 - 83 . 5 9.6

 family,friends. - 132" 37.7 | 26.9
” Jc. colleagues. . - ’ 20 5.7 - = __Bfff ‘5§8- '
4. teachers . . 224 6450 . 36 . 69.2
zmj7f'1. at pre-college 1eve1 . lo2 i'29;1 N g '7"“'-13 5';*
2 at under grad level 'f« 109 31.1 e '20 ' 38.5 - v
3. at grad level = = ‘21, 6.0 8. 15.a ﬂf
T

v o
—
-8

8
"*egfadv1sors' = .31 8.9 4
: . 1. at. pre-college level. . . 5. . 1.4 0
;é..at under grad level - 12 3.4 . 0
3. at grad 1eve1; - 9 2.6 ff . ";0 7: 0
AR | 1.9
42:

. 9 -
' [f;*at professiocnal level. .. 4. 1.1 .
3 80 8

78. 0gﬁfhff]‘ s

ﬁg;epeople (1nc1udes .b,c, d,e f) 27
T ' Totals
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‘Table 4. - Responses to Questlon 4 by AWM Members.

#4 What people or factors dlscouraged or hampered your dec151on to be

oA mathemat1c1an? , \ ;
el S Females (n=350)  Males (n=52).
. Factors : : . 89 2504 127 23.1
a. none T 236 - 67.4- 5. .- 39 75.0
b. unavailability of jobs 18 5.0 |\ -~ 3. 75,8 .
~ ~1ls didn't want to teach . 3 N T o - 0 -
c. lack of ;seélf confidence.  10. 1 2.9° 1 1.9
d. factors were based on- - 27. 7.7 \ 1 1.9
' ones sex : :
l. feeling that a woman
could not succeed. in, o
the predominantly _ ‘ B A :
"male"field. : .9 2.6 , v 0. 0 _
2. .did not ‘want a : : : : i
traditional job, e.g. - o ; , .
| teaching H.S. 4 1.1 0 0o |
e. no role models : -9 2.6 0 0 a
f. nature of math 1tse1f : 11 . 3.1 2 3.8 |
.g. traditional responsibilities - o
- (as child-rearing) took . o
) precedence L ‘ 11 3.1 - . 0 o
" People - - .& . . 162  46.3 14  26.9
~ T -a. mone - T - 160 45.7 . 37 71.2
© b. family . o B 59 16:9 7 . 13.5
' c. colleagues ;o 22 6.2 0 0
© d. teachers o 13 12009 4 7.7
1. male P Y 1.1 0 0o -
o 2, female - - . - .- -0 0o 0 -0
3. at ‘H.S. - i g 14 4.0 I 1.9 .
- 4. at undergrad. 1°ve1 g ‘ 29 - 8.3 -2 3.8
, .5._at grad.level R ~ 37 10.6 1l . 1.9
 e. advisors . | 37 1 10.6 2 - 3.8
1. at H.S. - g o 6 1.7 0 . .0
2. at undergrad level - 12 ¢ 3.4 0 . -0
- 3.. at grad level - .22 . 6.2 1. 1.9
f. reasons based on sex. were 65 18.6 . N 0 .0
. given above . S
' - le as "not d@ job for . . - . bl
= .woman" - , 22 6.2 S
' 2. "go. 'into educatlon - i T o »
o .- instead" ) N6 1.7 . o -0
9. non-sexist reasons weré 3 - . = L
. given ) o 4. 1.1 .6 ¢ 11.5
severe - dlscouragement was, . o e s
: ,encountered : 9l 2.6 S0 0
i Factors & People . . 114 - 32.6 R f.zgl:-~ 55 8.0
‘ ..mo response L, j25 7 7.1 w _"1!”" 1 9‘_;"
' ;Eﬁytfide:
Syl i
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Taﬁie.s.' Responses to Questlon 5 b AWM Members$. "

’Were ybdu treated d1fferently because of being a female as a mathematlcs
‘student or ‘as. a mathematics professional? If possible give examples

on ‘each of -the following levels: a) pre-college b) undergraduate v
c) graduate a) professional. . :

Co 'f S % o Females (n=350) '.Malesi (n=52)"

o ;o ) ) DR L % - %
,LI. Pre-College _ _ ' S o e
' 1), Not treated d1fferent1y ) - 252 72,00 49 94.23
'2).Yes 81 = 23.14 3 5.77
‘a) encouraged to enter trad1tlonal o ' o i
. "female positiors" N 16 4.57
b) treated as 'strange" by peers = - _18 5.14
.¢) less demands placed on. females - . 10 - 2.86
o d)} discouraged by family : - 4 1.14-
+& - e@).discouraged by faculty - - 10~ . 2.86
e f) .discouraged by advisors © 12 ’ 3.43
g) went to all girls school T 21 . 6.0
. ‘ (1napp11cable) A , e »
N h) girls given lower—grades ' © 3 0.86 -
‘II Undergraduate level = » L ' . ' S : R ,
1) Not treated dlfferently , ' 229 65.43 48 92.31
- 2) Yes 91 ,26.0_ - 4 - 7.69
a) d1scouraged by faculty. - , 26 . 7.43 ' -
b) discouraged by advisor o1 2.0

"¢) competence. and deslre doubted,
not taken seriously (need to . . S - Lot

"prove" oneself) - 28 8.0 s e
d) less financial aid than. males 1 . 0.29 - . ;o
: : e)“encouraged only to teach math _ :
o ’ "~ in secondary schools, 9 . 2.57

- - f) went to all girls school - 36 - 10.29 _

I (1nappllcable) o : C : : . ;
III.Graduate level . oo ‘ . : SooLs
1) Not treated dlfferently L Y 186 53.14 - 48 -92.31.

.. 2) Yes . 150 .42.86 T4 7.69

' a) dlscouraged by adv1sors and . . '
professors, not taken serlously . 65 ... 18.57
"~ b)" less financial aid than males- ‘18 . . 5.14

c) confronted by the assumptlon ,
that a woman would -get married , . .
and not finish her degree ' - ~-16 - '4.57
d) small amount of peer contact,
" less chance to. study with- peers,.

. not accepted’ ‘socially 16 - *4.57 L
e) denied admission to a school" 6 .+ 1.710 - .
IV Professional level - . - . . o T
1) not-treated. dlfferently T - 126 - 36,0 50- 96.15.
=%, 2) Yes ' o 190 . 54,29 2 7 3.85"
~ a) lower salary than equally or . . S Lo
less qualified males S -41 11.71- . ¢ )
' b) less advancement: potent1a1 . 39: ¢ 11,14 T .
Lc) not glvenztenure . : IR PR 2.0 R - ;
. d) denied employment = - - . 24 . - - 6.86 * ' -
e)'competence doubted - . 7 - 29 8,29 -

°
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- Table 5. (Continued) Coe . .

.+ Females . (n=350) Males (n=52)"
- : . - ' # $. . # P
Iv.2)f) offered p051t10n only after all '
. - other qualified males had been , : .
- | offered the position TN 4 1.14
' g)‘1nference of béing hired becaQ§e :
.of legal obligations’ (fliﬁthg _ _ 5
- $ quotas for minorities) 7. - Y 7 2.0
h) confronted w/peer fee11ngs‘that : o
. ‘as married woman, she:was taking
away a Job that-a fam11y man : -

needed ;- A 6 1.71
i) not informed of plannlng, : - .
prgjects, informal group. Ty
ryéetln s (hence not truly
acceptpd by peers) _ -5 < 1.43 -
j) never worked as a profe551ona1 . " n
" mathematician - - 14 o 4.0 o T
k) less opportunity for summer : S o ' S
school employment ; L 3. - 0.86 3 g

1) problems related to social
relatlons with peer workers

. s dating discouraged) 22 6.29 ~ . - o N

V. Treated glfferently, but felt thlS was PR A

. an advantage , 7 : 2.0 ° . <l
VI Treated dlfferently in a severe and E R ' . __?;Q;; ,
' damaging way @ o—- > _ .13 . 3071 )
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Table 6. Responses to Questlon 6 by AWM Members.

#6 Assumlng that. women should be encouraged to consider mathematlcs as a
career, what changes should be made: a) at the. pre-college level
b) on the undergrad level’ c¢) on. the grad level d) on the profe551onal

level .
. - Females . - (n=350) Males (n-52)
' o A # \ $ : $# .3
1. No Response . 37 ©.10.57 .10 '19.23
_ 2. none, at all levels ” - 16 . . -4.58 .5 9.62 -
" A. 1. none needed at pre-college "level 7 C 2.0 0 . 0.0
- - 2. more role models _~—~ 58  16.57 9 17.31
“ . 3. equal treatment of males |. ' : ) K

females . : : 50 14.29 10 19.23 -
" 4. make teachers & advisors more fo o ' -
aware. of the career opportunities '
in mathematics 74 " 21.14 11 21.15
- 5. change attitudes, eliminate - o : '
" -stereotype of mathematics as

. unfeminisic 126 ' 36.0 22 42.31
''6. put greater emphasis on math,- _ : :
encourage 4 years - 39 11.14 3 5.77
7. encourage women, stop dls- 7 r o » ,
c couraging them - 42 . 12.0 5 9.62
~/B." 1. none needed at undergrad level 13 " 3.71 3 5.77
2. more role models . 75 - 21.43 L6 11.54
3. equal treatment -for males and. - : : '
females ‘ ' 33 - 9.43 5 9.62
4. make career opportunities known 36 10.29 4 7.69
5. change attitudes, e11m1nate 75 - © 21.43 14 - 26.92
_ ~ stereotypes ‘ ' - o o
. 6. actively encourage talented women,‘ _ : T ,
‘recruit them_ - : 22 6.29 4 7.69 .
_ 7. stop dlscouraglng themf _ 6 : -1.71 ‘1 1.92
C. 1. none needed at grad Level 13 3.71 3 o 5.77
2. more role models ; 72 " "20.57 7. 13.46
3. equal treatment - - 42 12.0 7 13.46
4. change attitudes, e11m1nate : 7¢ 21.71 10 .. 19.23
, .- stereotypes N ' o
: 5. recruit women ; . ; -3 " .86 . 1 1.92
6. encourage women 12 A 3.43 3 5.77.
7. offer fellowship money on. basis of L * -
. ability alone and offer more of it 12 3.43 2 3.85
8. offer greater p0551b111t1es for o N T
; . part time study" : : "7 2.0 V.0
D. 1. none needed at profe551onal level 3 : .86 \\1
. 2. more role models 43 12,29 7
. ‘3. equal treatment in salary & o T ) >\ '
; responsibilities . , .61 . 17.43, 7 \\
* 4. actively recruit women 8- ' 2.29 "1 N
. 5. make shared positions available 3 . . .86 0 i
{ .. eliminate nepotism restr1ctlonsr_. 4 - 1l.14 0
1 '7. allow maternity leaves PR B 11.43 1
/ 8. need more serious part time jObS ' S
.ﬂ/“‘ -available . 21 - 6.0 _ 2
“7 9. .allow for more flex1b1e hours 11 ¥, 3.14 -2
" 10. day care needed - . T8 2.29 0
11. ‘change attitudes - ' : 75 L. 22.29 8"
0

'*12.,stop dlscouraglng women ' ' . .6 l.71
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Table 7. . Responses to Questlon 7 by AWM Members.

TTTRYT ~Do you thlnk, that at the present tlme, more women should be
encouraged to study mathematics? Why or why not?

Females (n=350) . Males (n=52)
_ ¥ ¥ # $
I. no response - no opinion 15 4.29 . -3 5,77
+II.Yes - "
a. no reason given - 15 121.43 7  13.46
b. why not? - ' , . -8 2.29 ’ 1 1.92
c. so as to eliminate the - - ' .
current imbalance 12 3.43 8 15.38
d. greater presence of. women _
-~ can help mathematics 19 5.43 0 0.0
e. for those persons who are o :
~ highly talented 35 10.0 2 3.85
f. since good math background ‘ T : ¢
is vital in many other o - - -
areas. - 23 6.57 1l 1.92.
g. women-.are better than men . - o
~ ‘in math . 5 - 1.43 0 0.0
h.: university teachlng is :
excellent career for . _ 1 ' : o
. women’ ) 3 .86 0. 0.0
i. should not waste this _ .
- untapped talent : ' 7 2.0 - 3 . 5.77.
J. job opportunities are “\ . S
available to women now 6 1.7 - 2 . 3.85 .
k. to the extent that they : T : ' _
- should not be discouraged 9 - 2.57 , L2 3.85

l." everyone should be : o
- encouraged to study what- _ . e

ever they please 21 © 6.0 E e, 2 3.85
m. men & women should be. glven ' ' o . b :
equal opportunities & equal :
s encouragement © 13 3.71 4 7.69
’ n. however, jobs are scarce _ 12 . 3.43° 3 5.77
.0s but consider non-academic - - - .
careers and applications 19 5.43" . 1 “1.92

. - - Totals . 282 80.57
IITI.No ' -
' a. no reason given
. b..no one (elther sex) should
~ ' . be encouraged _
" c¢. jobs are not available
" . (for either sex)-
d. except for those who
. are highly talented.-
-:e. because. of the present
Tee attitudes towards women .
f. people should be: _
encouraged to do whatever .
“they wish. -
..g< .not a good job for a woman
o ' Totals-
- Iv. If and only 3if student- 1s
o .‘highly talented
(nelther yes nor no)

B o I
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Table 8. Responses to Question 8 by AWM Members. .
#8 If a talented female math student is conslderlnq mathematlcs as

a career, possibly combined with marriage and:a famlly, what
advice would you give her°‘

. : . . Females. (n=350) Malés (n=52)
T . $ A A # 0%
l. no response : 17 ‘. 4.86 2 3.85 .
2. none ' 16 _ - 4,57 4 7.69
3. don't know o 13 3.71 : 2 3. 85*
4. yes-do it : ) 165 47.14 - - 26 50.0 "
" 5. no-don't do it 2 0.57 1 "1.92
6. get as much education as - ; : -
. possible- - 11 . 3.14 1 o 1.92
7. be versatile, include o :
- usable subjects . 17 4.86 0
"y a. such as statistics . 3 0.86 0
o b. such as computer science - 3. 0.86 0
c. .such as mathematics ' S
- ~.suitable for industry -5 1.43 0
8. attend a school which has . . =
- 'female faculty members . 1 - 0.29 0
9. attend an all women school as - -
an undergrad . 1 - 0.29 0
"10. choose husband carefully, need T ‘
oo understanding spouse 63 18.0 - ° 11  21.15
..11. don't marry until icareer is . :
.. underway, or not at all . .17 - 4.86 - 2 . 3.85.
- 12. postpone having children 30 . 8.57 : 2 - 3.85
13. don't -have a family : 5 T 1.43 -0 o
" 14. have a small family . 1 - % 0.29 0
"15.. Beware: your career goals and 3 o
_'your spouse's may ‘not always - : : o : ,
" agree. - 15 - 4.29 : 2 ', 3.8 i~
16. Beware: It is very_dlfflcult . : B
to- coimbine traditional family : ' _ ) T
~duties with the traditional ' L L e ™
. math career.. 17 . 4,86 3 5.77
" 17. success demands full time . s _ _ o :
©_ immersion : -5 . 1. 43 -1 “1.92
- 18. be professional, take career o : T . o
" . - as seriously as-.-a man would 19 5. 43 4 . 7.69
-+ 19. It will take a great deal o ' -
. - of energy , 9 - 2.57- 1 1.92
- 20. don't take. tlme off - 11 3.14 3. 5.77
.21. can't use family as excuse f : '
- for poor performance : 2 - '0.57 - -0
22, keep at it at least part tlme, S o
don't get stale 9 2,57 .0
23. be prepared to give up your. : ) ' Y
‘ sexuality : 1 ‘ 0.29. 0
. 24, be’'prepared for dlscrlmlnatlon, o S .
- %' will have to prove one self 16 © 4.57 2 3.85
». 25. math is a good career to ' o L
¢ ‘combine with family R - 4.0 .0
'26. do it, math is good -back- : ‘ o . -
. " ground for many careers 0 0.0 0
.27, £find good day care 7 2.0 - .0
' 7. - 2.0 .0

fget good household help
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Table 8. (Continued)"

.#8‘(C0nf€;ued) ' : Females (n=350) - Males (n=52)
o _ i $ $ - .
.29. find other female professionals - ,
to- confide in i 4 1.14 1 1.92
30. be confident, don't get - ¥ '
' discouraged 10 2.86 - _ 0
31. beware, jobs are scarce 11 - 3.14 .4 7.69
"32. it may not be worth T . - _ _ NG
' the hassle . - 0.57 [ 70
33. be flexible 8 2.29 /|4 c
34. you will be expected to hold i o (A
2 jobs: housekeeper & math'n. 2 ‘ 0 57:/ : 0
35. be prepared for the diffi- - ' g ' . o
culties that will arise 38 135. 86 7. 13.46
36. be agressive ' ' ‘ 4 - 1. 14 1 - 1.92
37. you and spouse must have o :
mutual understanding
concerning career and L ,
famlly prlorltles : 13 . 3.71 3 - 5,77
. 38. don't marry a mathe- g %, .
~ matician. - o 4 - 1.14 ' 0
39. place your family flrst o 2 - .0.57 ) 0

o~
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hTable 9. Responses to Question 9 by AWM Members.

#9 Why do you thlnk that there have been relatlvely few women |
mathemat1c1ans, and why are there few at present? '

Females (n=350) Males (n=52) -

% e ¥ 3
+ 1. no response - ‘ 35 10.0 4 S TeT
" 2. mathematics is not a special case. 21 6.0 3. 5.8

a. The proportion of females in
mathematics is the same as in
- .~ other sciences. 7 2.0 0
Y- b. For the same reasons that there : o
B are few females in other

o ° disciplines. - ‘ 14 ~4.0 = 1 1.9
'3.~soc1al and’ cultural reasons - 273 78.0 39 75.0"
‘females are d1scouraged at an T o S e e
early age. 57 " 16.3 6 ©11.5

b.'females are subject to dlffer-
ent experlences and treatment

‘when young. - . 23 6.6 4 7.7
c. academic interests are not : : . T
. . encouraded. : 55 15.7 3 75.8
- d. belief that mathemat1Cs is- S S
‘ not - feminlne but masculine. : 73 20.9 - 10 -+ 19.2
e. females ‘are discouraged from . : S
competing with-men. . s 21 6.0 - 3 .- 5.8.
f. teachers and parents have -~ , - o CTe
- lower expectations of R ) :
females. , 13 3.7 0
" g. females are not’ encouraged S E :
to think in terms of careers. - ‘44  12.6 8 15.4

j_’ h. traditional responsibilities
do not allow a demandlng '

career. _ ¢ 55°¢ ° 15.7 1l 1.9
4. women prefer other d1sc1p11nes o I ,
and careers 22 6.3 . 2 3.8
a. more people orlented fields. : 5 . l.4 0
b. more creative disciplines. _ 3 .9 0
c. women are brought up to think S ' .
in practicdl terms and not. - A L
abstract ones. 5 . 1.4 1 1.9
d. the nature and 1mage of ‘ oo . N o S C o
. “mathematics discourages _ N '
. women.. i 5 B AN 0. -
.. e. women are‘not Loglcal a o1 0.3 -0 .
B 5;~women are dlscrlmlnated against® . 77 22,0 § 14 2649
" a. with respect to career avail-’ , .o oy
ability and advancement _ ' o O\ ‘
;,_.potentlal . o R ) | 8.9 N3 5.8
b.-with respect to graduate _ T A K , ﬂf\";iv

. 'school, admissions and.
w: . awarding ‘of financial - aid.
. ¢. different treatment ‘at
. . undergraduate level.
;. ;ﬁdlfﬁerent treatment at pre-
'-{college level. T :

0,
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. Tables 1l'- 2'. Responses to Questions 1'and 2!
: by the AWM Members.

#1' Please list career choices you have considered besides Math.

#2' Why did you prefer mathematics to each of the 1is£ed»caréers?

. Eimales.(n %gQ)_ | M#les (n 5%)
#1' no response 23 - 6.57 0 0.0
no others considered *- 48 113.71 7 13.46
~ Physics S 46 13.14 17 32.69
Chemistry o - 38 10.86 7 13.46"
Biology _ 17 4.86 4 7.69
Engineering : 26 : 7.43 17 32.69
"Medicine 37 10.57 ~8 15.38
Law - 17 " - 4.86" 5 9.62
Statistics . ' 3 0.86 o
- Computer Science _ 34 9.71 2 3.85
Actuari al Science '8 2.29 1 1.9#’6
Business 13 3.71 3 5.7
- Secretary - 3 0.86 3 0.86
; Research Analyst o1 0.29 l. _0.29
Engllsh 11terature 15 4.29 1. - '\1 92«
" Languages ‘ : 20" 5.71 2 3 8519
History . ‘ 12 © 3.43 .1 1.92
Philosophy _ - - 14 . 4.0 1 1.92
~Music, Dance, Drama 44 12.57 2 . 3.85
Psychology ' - 18 © 5.14 .
Teaching, Education 57 16.29 5 9.62
Counselling ' 3 0.86 ’
Home Economics 4 1.14 - -
Physical Educatlon 2 0.57 2 3.85
-Housewife 9 ~2.57 ) ’ i
Writing, Journalism .23 " 6.57 " 23 5.77
_ACCountipg 6 - 1.71 3 5.77
-Economics 1 2.0 1 -.1.92
. Fashion Design 3 '0.86
Armed Forces : 2 0.57 "1 "1.92.°7
Church Work, Clergy 2 . 0.57 1 l1.92*
Architecture 7 2.0 2 3.85
Nursing C 2 -0.57. .
Astronomy 1 0.29 1 '1.92 -
Airline Stewardess 1 ., - 0.29
Pharmacy . 2 0.57 , Lo e ]
library, sc1ence 3 0.86 . 1 . 1.92
‘Crafts . 2 0.57 e
Operations Research 4 1.14 :
Oceanography -1 0.29 o
Lab: Tech. 1. 0.29 .
Social Work 3 0.86
Naturalist 1l 0.29 -
Photographer» : o1 0.29 R i
Geology 1 - 0.29 - 1 . 1.92
' "Polltlcal Sc1ence 1l . 0.29 -2 3.85°

e
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Table,z'. Responses to Question 2 by AWM MEMBERS

. ¢
'#2' Why dia you prefer mathematlcs to each of the listed careers?
d ' Female (n-350) Males (n-52)
: ‘ , . I % # ‘ % ‘
"~ #2' No Response N . 71 ©20.29 10 19.23
~,Dbid not choose math "over" . 62 17.71 5 9.62
the other careers = = o ’ '
Career Opportunities 43 12.29 4 - . 7.69
Liked Math Better o - 100 28.57 10 19.23
'Did well'(better)in Math 41 11.71 10  19.23"
_More. intellectual, L 61 - 17.43. 16 30:77
challénging, prec1se n | B ¢ ‘
More creative . ~ 49 14.0 7 13.46
Less memorization - '2.86 - 0 0.0
, Preferred academic Career. . '8.86 1 1.92
‘with its flexibility, etc. ok o ; o
Was encouraged towards math | R W b B 1092~
instead. ZQ/ % . o L
- Other fields not readlly avall- - .15 4.29 0 0.0
- able to women : o ‘
No opportunlty was avallable 24 : 6.86 4 7.69
- to pursue other fields. T o ; _ -
Inspired by teachers. : 1 ©0.29 0. 0.0
Math is less boring, more 25 . 7.14 9 17.31
exciting & interesting. . - o o _
No labs - - . o 7 2.0 2 3.85
a
Ay
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Table 3"

‘ . Responses to Question 3! by AWM Members.
L #30 Please list the kinds of non-mathematlcal posxtlons that you have held.’
Females - (n=350) Males (n=52)

: # ' % ¥ % .
" 1. none 73 20.9 15 ° 28.8 -
2. no response 39 11.1 4 7.7
4. summer, part time only - 40 11.4 4 7.7
5. housewife, mother 14 4.0 : —

6. teaching & related 69 19.7 10 19.2
a. not specific teachlng 4 1.1 '
b. high school 13 3.7 1 - 1.9
C. grammer school, kindergarten ‘ 12 3.4 - .
- d. physics or chem lab instructor . 5 1.4 1 1.9-
" e. computer science 1nstructor 1 " 0.3 : _
f. ‘counselor ‘ 6 1.7
g. teaching ass;stant 3 0.9 ‘
i..educ. research associate 2 0.6 ' '
.j.. educ. .director. .- - 4 S P R 1l 1.9,
k. college level: teachlng 14 - 4.0 .
. phys. ed., dance,'mu51c, : L ’ . "
4 swimming teaching 6 1.7 3 5.8
'm. administrative 8 2.3 g‘ 5.8
7. Scientist 33 9.4 o2 © 5.8
a. physics 6 1.7 ‘ o
b. chemistry - 6 1.7 1 1.9
c. research assistant or assoc1ate 20 . 5.7 2. 3.8 .-
d. astronomy - -2 - 0.6 ’ _ : L
* e. other. : l 3 0.9 R )
' f£. statistics® L 2 : 0.6 - o
' 8. actuarial trainee -4 - 1.1 1 1.9
9. service oriented 39 11.1 4 7.7
a. waitress 25 7.1 1 1.9
~  -'b. hairstylist S - 0.3 :
- ¢. house maid 3 0.9
- d. baby sitter 8 2.3
‘. .e. gas station attendant. 1 0.3 2
-~ -f. telephone operator 2. 0.6 .
-10. lab technician 5 Sl.4 1
'11. manufacturing 1 2.0 .5
12 programming : ~ 28 8.0.. o4
.- a. system analyst . 4 l.l o
3 engineering : 10 2.9 -4
St daadd 6 1.7 T
‘'14. accounting 3 +0.9 ’
.- 4a.-assistant 2 ©0.6 - :
15, library work <, 11 L3.1
'16. office work. - 74" 21,10
" a. clerk, clerical 41 Al T
..~ b. bookkeeper 7. 2.0,
: ',{secretary : .o 23 5 6.6
other. L. e 3 0.90 :
'jsuperv1sor, manager PR - :;%53;' n

o
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~ Table 3' . {(Continued) : = \
. _ . . .

Females (n=350) Males (n=52)
S . . 8
17 health related - . 13 2 3.8

. a. nurse or aid : \
. .b. counsellor

.- 1. drug -~
i ¢. rehabilatation
. d. administrator, program dlrector
e. research ‘.
Tf. clerk or other
‘sales, clerk

N

L]
HME
HWwHH
O oW

a. ‘editor '
- 1. editorial a551stant '
b gwriter
'‘c.. reader
d; reporter
v Eranslator
- £. interviewer _ o
20, business S : . 1
j,a.‘executlve ‘ '
.b. research .
 c. other.

. ‘'summercamp-
~a. director
. 'b. counsellor ‘
2. -government, civil service "

3 military service : o
.-politics '
‘operations research
. -artist,: mu51c1an
; mechanlcs

=

L] . o e o ¢ o L] o . . . . L] . e L] e .

-[\_‘
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Table 4°'. Responses to Questlon 4' by AWM Members.

$4' Please list the klnds of mathematlcal pos1t10ns that you have held.
'Females (n=350) Males (n—52)

g.,operatlons research analyst

# % # $
1. no.response 10 2.9 1 1.9
" 2. none : o 4 - 1.1 , 0 o
~I. academic ' : C © 313 89.4 51 .98.1
a. pre-college level’ ' 61 - | 17.4 5 9.6 .
1. grade school level : 7 N 2.0 1l 1.9
2. high school level - 57 16.3 4 7.7
. 3. administrative : 4 1.1 0 . -
b. college or university level - 283 80.9 46 -88.5
1. teaching assistant or research 86 . . 24.6 - 8 15.4
assistant. o LT ' R
2. instructor or lecturer c95 . 27.1 15 28.8
3. assistant professor - Co- 927 26.3 19. 36.5
4, associate professor -~ 36 “10.3¢ . 21 40.4
5. full professor : - 18 5.1 17 32.7
6. post doctoral fellow . , 5 -1.4 2 3.8
- 7. research associate - - .11 3.1 2 3.8
‘8. administrative , ‘ -9 2.6 .9 617,37
a:. department chairman © 7 2.0 6 11.5 =
. b. program coordinator 3 .9 3 5.8 -
~c¢. education literature 16 " 4.6 2 3.8
= 1. writer or editor . 15 = 4.3 2 3.8
2. motion pictures, educational 0 0.0 0 o
: 3. translator o o ' 1 .3 0
"II. non-academic . . 106 30.3 16
.~ .'a. computing"- — 41 11.7 3
1 programming o 33 9.4 v 2
-systems analyst ' 6 1.7 0
b. actuary 8 2.3 1
' 1. trainee or student 6 1.7 0 .
‘¢, accounting. 2 6 0
1. assistant 1 a3 0
d. statistician ' p 22 - 6.3. 1
o 1. consultant ' \ 3 " .9 0
e. -mathematician in industry or L .
government 40 11.4 12
1. math'analyst 11 3.1 1
f. engineer 6 . 1.7 0"
1. assistant or aid e 5 - 1.4 0
& 2 0.6 0

1

.86




_Table 5'. Responses to Question 5" b§ AWM MembersL

?fiS' How was your career pattern 1nf1uenced by your belng & female i

(or male)? ‘ i
Females (n=350) Males (n=52)
e ' L % ' # $
S Influenced : C , o
7 l..no response . L 32 9.14 13 25.0
..-2. don't know . = 12 E :3.42 "8 . 15.38"°
. 3. no-not affected ) . 60 17.14 16 30.76
" 4. yesrin ‘non-unfavorable manner - 16 - 4,57 . 1 1.97
N - 5. yes-with no explanation - 25 7.14 . 8 15.38
j\\ 6. 'yes—- explanation follows . 205  58.57 -6 11.53
II ‘Explanations ’ o '
1. took academic job because of 1ack -
. of opportunltles in 1ndustry or , L .
‘\\ elsewhere - : .13 3.71
2\\took academlc job to have time for o N
family, flexible time schedule : 25 7.14
i - 3. took part time job to have time _ S :
' for family. = - 6 o 1.7
4. location of ‘employment was dictated N R
by spouse's career . ) - 54 15.42
a. had to follow spouse 15 ' 4.28
_ b. could not accept offers of | = :
T " ,positions. - 6 ‘1.71
) 5. had difficulty in combining job -
with. family responsibilities ‘ 26 - 7.42 -
- 6. career interrupted because of - «
o family responsmbllltles. 63 18.0
7. was hlghly motivated ?9 excel - o
in "man's" field 3 7 2.0
8.  did not receive the encourage- s
‘ment a man would - 20 . 5.71
9. was able to work because I wanted - s
to, not because I had to. . 13 3.71
10. was not subjected to the pressure ' , :
- . . to excel as men are - - 20 ‘ - 5.71
'11. promotions came slower or were . =
N -denied ' 12 3.42
f?'12, was regarded as\temporary 6 1.71 "
~..13. chose math over other -careers 12 . 3.42
n -xa. teachlng asslgnments were;based : . v
2% _on my sex i i 3 ) 0.85
‘f,-15. never/took time off, fearlng ' L .
(T inability to return later. , 1 - . 0.28 - _ ST
;" "16. victim of nepotism -\ T4 0 1.14 R
w1, 17¢ wag ot taken seriously . .17 . 4.82 . T
. "18. no. fellowship support ‘5. - 1.42 o R
was .encouraged - .- , 1 1.92./
got” position’ female would not have - k : 3 5.76.
was drafted. into Army SRS L o 1 1.92. .
‘more time to devote to career than - Y. v T
‘ 1

if were a female - ' 1;Q2f$

S 67
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'Tablé 6" 7'. Responses to Questlons 6' and 7' by AWM Members.

#6' What is your specialty in mathematlcs?
#$7° What do you. like about your speclalty in mathematlcs?

Females, ‘(n—350) Males (n=52)
. ‘ , . - I 3 . . 3
#6' 1. no response o 17 " 4.86 0 0.0
"2. none ' o 2 "~ 0.57 0 - 0.0
3.  Analysis .37 10.57 16 30.8
4. Topology ' ' 29 . 8.29 .9 17.3
5. Geometry = . o .13 . 3.7 3 5.77
.+ 6. Algebra ' 80 22.86 7 13.46
'~ a. group theory _ 11 3.14 2 "3.85
"b. semi group theory 1 0.29 0 0.0
-c. ring theory i 4 - - 1.14 0 0.0 -
d. linear algebra & o : ‘
matrix theory T 2 . 0,57 . - O 0.0,
7. Number theory - 16 4.57 6 11.54
8. Logig & Foundations ' 17 = 4.86 2 3.85.

. 9., History of Mathematics 2 . 0.57 0 '0:0
10. Differential Equations p 9 - 2:57 2 - 3.85
11. Probability & Statistics 30 . 8,57 4. 7.69
12. Computer  Science & Related : 24 6.86 2 - 3.85
. .. a. theory of computation 2 0.57 - - .0 ’

' b. automata theory 1 0.29° 0

'13. Numerical Analysis - 7 2.0 2 3.85

" 14. Bio-Mathematics 4 1.14 .40 .
15. Ergodic® Theory . 1 0.29 . 70 ¢
16. Summability theory 1 0.29 - 7 .0

. 17. Applied Mathematics _ : ‘ .

, . (not specific) 11 3.14 . 1 '1.92
18. Mathematical Programming .0 0.0 . -0 -
19. Operations Research 7 2.0 0
20. Operator theory : 1 0.29 0
21. Approximation Theory 4. ~1.14 T~ 0 -

22. Mathematics Education 38 /310 g6 .. 0
.- . a.-math for educators 2 0.57 -~ 0
© b. math-for non math major54_o,2 Vs 0.57,. 0

- 23, mathematical physics 5/ 1.43° . -0

. 24. ‘complex variables_ 1l -3.14" 4.

. 25. combinatorios : 9 . 2.57- - 3

- #7) 1. fun’ ' 22 - 6,29 W 4

2, practlcal appllcatlons 59 .16.86 . . 12

-g3._geometr1c structure f‘y. 11 - - 3,14 2
4. universality, touches'o;hen o _ R L
: fields in math 14 4”0 : S A
5. it is foundation’ 3 0.86 !
6. structure, beauty 39 ‘11,14 4
_7._deals .with peop o . 23 . "6.57 = /000
8. challenge. S . R 2,57 T2

- 9. advisor was ;eceptlve o 6 - .o loTrio it 0
10. abst actness’ - ' 210, 0 2,86 oy 3
11 ‘no X sponse ot T 0200290 0 0 12



